Protease Variant 



948 

dna 

Bacillus J. i c h e ni forml s 



* a; pep bide 
<222> (233; . . {943 > 

<4 0G> 1 

Ztq qtt agt aaa aag agt gtt aaa ega ggt ttg ate aca ggt etc att 48 
Leu Val Ser X.ys Lys Ser Val Lys Arg Gly Leu lie Thx Gly Leu He 



;ig':: gat:, est tea tae aaa qcg gaa aca 

Ser Asp Pro Ser Tyr Lvs Ala Glu Thr 

-55 --50 

att aag age gat caa tac ggc ttg tat 

He Lys Ser Asp Gin Tyr Gly Leu Tyr: 



aaa gt.g aat gaa aca aag gaa aaa 
Lys v« ' L Thr Lys Glu Lys 
»20 -15 



gcg gaa aaa aag tea ccc gec aaa get cat tac age att. aaa teg gt< 



Ala 



att jgt 1 fat - 1 ^ 5 -.^ ^ -» 5 v - ■> jv - : ' 
lie Gly Ser Asp Asp Arg Thr Arg Val Thr Asn. Thr Thr Ala Ty 



gac aca tea age ggt: tea ttt: gee ggt: aca gec ace gtt cog ccg gga 
Asp Thr Ser Ser Gly Ser Phe Ala Gly Thr Ala Thr Val Ser Pro Gly 

55 60 65 

egg aac ggg aca age tat cat tac gge tea gtt aaa teg acg cge tac 
Arg Asn Gly Thr Ser Tyr Pro Tyr Gly Ser Val Lys Ser Thr Arg Tyr 

70 75 80 

ttt att ccg tea gga tgg aga age gga aae acc aat tac gat tac gga 
Phe Tie Pro Ser Gly Txp Arg Ser Gly Asn Thr Asa Tyr Asp Tyr Gly 



gea ate gaa eta age aaa ccg ate gge aat act gtc gga tac ttc gga 
Ala He Glu Leu Ser Glu Pro lie Gly Asn Thr Val Gly Tyr Phe Gly 

100 105 110 

tac teg tac act act tea tea ctt gtt ggg aca act gtt acc ate age 
Tyr Ser Tyr The Thr Ser Ser Leu Val Gly Thr Thr Val Thr He Ser 
115 120 125 130 

ggc tac oca gge gat aaa aca gea ggc aca caa egg cag cat tea gga 
Gly Tyr Pro Gly Asp Lys Thr Ala Gly Thr Gin T'rp Gin His Ser Gly 

135 ' 140 145 

eeg att: gee ate tee gaa aeg tat: aaa ttg cag tac gea atg gae acg 
Pro lie Ala lie Ser Glu Thr Tyr lys Leu Gin Tyr Ala Met Asp Thr 



Val His; Thr : 



tac ggc ggc tec teg tac aac aga ggc acc egg att aca aaa gag gtg 
Tyr Gly Gly Ser Ser Tyr Asn Arg Gly Thr Arg Tie Thr Lys Glu Val 
195 200 205 210 



, , . caa 

Phe Asp Asn Leu Thr Asn Trp Lys Asn Ser Ala Gin 



94 8 



215 



22 0 



che sii fecials 



<400> 2 
Leu Val S: 



lie Thr Gly Leu He 



Glv He Ser He Tvr Ser Leu Gly Met His Pro Ala Gin Ala Ala Pro 

-75 -70 -65 



Ser Pro His Thr Pro Val Ser Ser Asp Pre Ser Tyr Lys Ala Glu Thr 

-60 -55 -50 

Ser Val Thr Tyr Asp Pro Kis He Lys Ser Asp Gin Tyr Gly Leu Tyr 



Val Asn Glu Thr: Lys Glu 



lie Qly Ser Asp Asp Aia Thr Arq Val Thr Asn Thr Thr Ala Tvr Pro 
5 10 15 

Tyr Arcj Ala lie Val His He Ser Ser Ser lie Glv Ser Cvs Thr Gly 

20 25 .30 

Trp Met He Gly Pro Lys Thr Val Ala Thr Ala Glv His Cvs He Tyr 
35 40 45 50 

Asp Thr Ser Ser Gly Ser Phe Ala Gly Thr Ala Thr Val Ser Pro Gly 



75 



■ Tyr 



Pro Ser Gly Trp Arg Ser Gly Asn Thr Asu Tyr Asp Tyr Gly 



Ala lie n i Leu Ser G.Us Pro lie Gly Asb Thr V.-i ] Gly Tyr Phe Gly 
100 105 110 



Tyr Ser Tyr Thr Thr Ser Ser Leu Val Gly Thr Thr Va.l Thr lie 
115 120 125 



Gly Asp Lys Thr Ala Gly Thr Gin Trp Gin His Ser Gly 
135 140 145 



Pro lie Ala lie Ser Gin Thr Tvr Lys Leu Gin Tyr Ala Met Asp Thr 

150 155 160 



Tyr Gly Gly Gin Ser Gly Ser Pro Val Phe Glu Gin Ser Ser Ser Arg 
165 170 175 



Thr Asis Cys Ser Giv Pro Cys Ser Leu Ala Val His Thr Asn Gly Val 
180 185 ISO 



Tyr Gly Gly Ser Ser Tyr Asus Arc? Giv Thr A icq He Thr Lys Glu Val 
195 200 205 210 



Phe Asp Asn Leu Thr Asa Trp Lys Asn Ser Ala Gin 
215 220 



102 6 
DMA 

Bacillus 1 .O" 1 . AAV! 3 



propeptide 
tl9)\ , (360) 



act. ttt gta tqa at a ttt atg tta 



agt ^] >ft i c st -i , - v j - ctt . 

Ser Gly lie Leu Set Pro Val Asn Ala Thr Gin Ala Glu Thr Leu ' 



att att teg ata 1 i i- i ttt act 

lie Tie Ser Tie Gly Asp Asu Thr Asp Leu Gly Asp Gin Ser ?he Thr 

■■55 -50 -45 

tct tta ggg aag gt.g gga cat gga gaa ctt gag aaa att aac eta gaa 

Ser Leu Gly Lys Val Gly His Gly Glu Leu Glu Lys He Asn Leu Glu 



tt cgt aat. cct aat tta aea gta gta gac cog tta aea 
he Arg Asn Pro Asn Leu Thr Val Val Asp Pro Leu Thr 



gtt caa aat act tct ttc atg cca ttt cgt < 
Val Gin Asm Thr Ser Phe Met Pro Phe Arg ) 



at att gag ttt gga aac ctt: aca agt; aea tgg agt tgt tot gga 
yr He Glu Phe Gly Asn Leu Thr Ser Thr Hp Ser Cys Ser Gly 



gat tta gtt. gtt: act. aat: gca cat: ;:gt gta gaa ggt 
Asp Leu Val Val Thr Asi; Ala His Cys Val Glu Gly 



aga aat aac ggt. get tea gag ttt gat tat get ata ctt aga gta gca 
Arg Asn Asn Gly Ala Ser Glu Phe Asp Tyr Ala He Leu Arg Val Ala 



cct gac tct gat gga cgt cat att gga aac aga get gga att tta tct 
Pro Asp Ser Asp Gly Arg His lie Gly Asn Arg Ala Gly He Leu Ser 



yga 1 - * +■ - f est 

Gly ^ n f * His 



age gta gat tea a eg gtt gog gtt cat aat gca ggg tat ate get ggt 
Ser Val Asp Ser Met Val Ala Val His Asn Ala Gly Tyr lie- Val Gly 

185 190 195 

ggt a«t agg gaa att aat ggt ggt cct aaa ate age aga gat ttt sea 
Gly Asn Arg Glu lie Asn Gly Gly Pro Lys He Arg Arg Asp Phe Thr 

200 205 210 215 

aac tta ttt aat caa atg aac 
Asn Leu Phe Asn Gin Met Asn 
220 



<210> A 

<211> 342 

<212> PRT 

<213> Bacillus ha lisapalus AA513 

<4 00> 4 

Met Lys Leu Leu Leu Lys Leu Thr Phe Val Cys lie Phe Met Leu 
-120 -115 -110 



Ser Gly lie Leu Ser Pro vai Asn Ala Thr Gin Ala Glu Thr Leu Thr 
-105 -100 -95 -90 



Lys Leu Asn Lys lie Ser Gin Lys Gin Glu Pro Ser Tvr Lys Leu Asp 
-85 -SO -75 



Glu Gin Met Asp Tyr Val Lea He Asp Leu Glu Thr Gin. Ser Glu Ser 
--7 0 -65 -60 



He H m - H > - „ A F i Ser Phe Thr 



iy Lys Val Gly His Gly Gi a Lei: Gi ;i Lys II 



5 n « ' 



Glu Phe A eg Asn Pre; Asn Leu Thr V,?.]. Val Asp Pro Leu Thr Arg Lys 



Pro lie Glu Gin Lys lie Ser Pro Phe Val Val lie Gly Asp Asp Glv 

-5 -11 5 



i Arg Gin Val Gin Asn ' 



Gly Asn Leu Thr Ser Thr Trp Ser Cys Ser Gly Gly 



Val lie Gly Thr Asp Leu Val Val Thr Asn Ala His Cys Val Glu Gly 



Ser val Leu Ala Glv Tar Val Val Pro Gly Met: Asa Asn Ser Gin Trp 

60 65 70 



Ala 'Tyr Gly His Tyr Arg Val Thr Gin I.\e lie Tyr Pro Asp Gin Tyr 



■ Asn Asn Gly Ala Ser Glu Phe Asp Tyr Ala lie leu Arg Val Ala 



> Asp Ser Asp Gly Arg His He Gly Asa Arg Ala Gly lie Leu Ser 
105 110 115 



Glv Tyr Pro Giy Asp lys He Ser Glu Thr Lvs lea lie Ser Leu Tip 
HQ 145 ISO 



Gly Met: Val Gly Arg Ser Asp Ala Pas lex; His Arg Asp leu lea 3 



5i: Vai Asp Ser Ke1 T < 3 Gly 

185 190 195 



Gly ftsn Arg GI i lie hsn ?lj Gij ;^ - - He ^rg \s Phe Ths 

200 205 210 215 



Asn Leu Phe Asn Gin Met Asn 
220 



21I> 942 
2X2> OKA 

Bad; sen H. s 



aaa aat ggt: gtt tea cgc gt t: ttc &tt qoc gga etc ate gga 

Lys Asn Gly Val Ser Arg Val Phe He Ala Gly Leu He Gly 

»90 -85 -80 

act. tit: tct. teg ggc act: ;.!•: tot: gca caa get, gca lea teg 

Tie Phe Sex: Ser Gly He Tyr Ser Ala Gin Ala Ala Ser Ser 

-70 --65 



cat gat ccc aac ata aaa act gac aat aac gga gca tat. teg aaa gec 
Tyr Asp Pro Asn He Lys He Asp Asn Asn Gly Ala Tyr Ser Lys Ala 

-40 ' -35 -30 

ttc gaa gga acc gga aca ccc ggc ggc tec gtt cag gec aaa ccg aaa 
Phe Glu Gly Thr Gly Thr Pro Gly Gly Ser Val Gin Ala Lys Pro Lys 



aaa <. c k 1 i i ' 28 8 

Lys Glu Ser Pro Ala Gly Pro Pro Tyr Ser Pro Lys Ser Val He Gly 



-.10 



agg gtg act gat 
Arg Vai Thr Asp Thr 



r gt.a - - tat ga acg 

: Vai Ala Thr Ala Giy His Cys Vai Tyr Asp Thr 



gca t * tt M " > - >cc < » sac 

Ala Ser Arg Ser Phe Ala Giy Thr Ala Thr Vai Ser Pro Gly Arg Asa 

55 60 65 

ggt tea get tac cct tac gga tct gtt aca teg acc cgc tat ttc ate 

Giy Ser Ala Tyr Pro Tyr Gly Ser Vai Thr Ser Thr Arg Tyr Phe lie 



ccg teg ggt tgg eag age gga aat tec aat tat gac tac gca gcg ate 
Pro Ser Giy Trp Gin Ser Giy Asn Ser Asn Tyr Asp Tyr Ala Ala He 

85 90 95 100 

gag etc age eag ccg ate gge aat acc gtc gga tat ttc gga tat tea 
Glu Leu Ser Gin Pro lie Giy Asn Thr Vai Giy Tyr Phe Gly Tvr Ser 
105 110 115 

tac ace get tea teg ctt gca gga gca gge gtg acc ate age; gga tat 
Tyr Thr Ala Ser Ser Leu Ala Giy Ala Giy Vai Thr He Ser Gly Tyr 

120 125 130 

cca gga gac aaa aca aca gge acc cag tgg caa &tg tec gga acg ate 
Pro Gly Asp Lys Thr Tar Gly Thr Glu Trp Gin Met Ser Gly Thr He 
135 14 0 145 

get gtt tea gaa ae.g tat aaa ctg caa tat gcg ate gac. aca tac. gga 
Ala Vai Ser Glu Thr Tyr Lys Leu Gin Tyr Ala lie Asp Thr Tyr Gly 



age ggt tec ccg gta tat gag aaa age age tc 
Ser Gly Ser Pro Vai Tyr Glu Lys Ser Ser Se 



aat: ttc aca age tgg aaa aac age gca eag 
r> „ - * A - 

215 220 



s 13> Bacillus ichenH rirdsj AC.116 



<210> 6 

<211> 314 

<212> PRT 

s 13> Bacillus i.cherdi rrais AC116 

Met Ala Lys Asn Gly Val Ser Arg Val Phe lie Ala Gly Leu lie Gly 

-90 -85 -80 

lie Ser lie Phe Ser Ser Gly lie Tyr Ser Ala Gin Ala Ala Ser Ser 

-75 -70 -65 

Fro His Thr Pro Val Ser Ser Asp Pro Ser Tyr Lys Pro Gly Ser Thr 
-60 -55 -50 -45 

Tyr Asp Pro Asis lie Lys Tie Asp Asn Asn Gly Ala Tyr Ser Lys Ala 

■••4 0 -35 -30 

Phe GIu Gly Thr Gly Thr Pre Gly Gly Ser Val Gin Ala Lys Pro Lys 
-25 -20 -15 

Lys Glu Ser Pro Ala Gly Pro Pro Tyr Ser Pro Lys Ser Val He Gly 
-10 -5 -1 1 

Ser Asp GIu Arc; Thr Arc; Val Thr Asp Thr Thr Ala Phe Pro Tyr Arg 

5 10 15 20 

Ala He Val His He Ser Ser Ser He Gly Ser Gys Thr Gly Trp leu 

He Gly Pro Lys Thr Val Ala Thr Ala Gly His Cys Val Tyr Asp Thr 

40 45 50 

Ala Ser Arg Ser Phe Ala Gly Thr Ala Thr Val Ser Pro Gly Ar.g Asn 

55 60 65 

Gly Ser Ala Tyr Pro Tyr Gly Ser Val Thr Ser Thr Arg Tyr Phe He 
70 75 80 

Pro Ser Gly Trp Gii; Ser Gly Asrs Ser Asrs Tyr Asp Tyr Ala Ala He 
85 90 ' 95 " 100 



Gl\i Leu Ser Gi:n Pro lie Gly Asr; Thr V.-s I Gly Tyr Phe Gly Tyr Ser 
105 110 115 



Tyr Thr Ala Ser Ser Leu Ala Gly Ala Gly Vai Thr He Ser Gly Tyr 

120 125 130 



Pro ~; • Asp Lys TS * Th Gl\ Th G i cs "~ ; Gi Me; • . ; " s Thr lie 
135 140 145 



Ala Vol Ser Giu Thr Tyr Lys Leu Girt Tyr Ala lie Asp Thr Tyr Gly 

150 " 155 160 



Gly Gin Ser Gly Ser Pro Vai Tyr Giu Lys Ser Ser Ser: Arg Thr As si 
165 170 175 180 



Cys Ser Gly Pro Cys Ser Leu Ala Vai His Thr Asm Gly Vai Tyr Gly 
185 190 195 



Arq Gly Thr Arq Tie Thr Ly;s Giu Vai Phe Asp 

205 210 



Lys Asn Ser Ala Gir : 

220 



1I> 909 
12 > DNA 

13> Bacillus pumilus B032 



<221> COS 



at gtg cat agt ttt goo cat gee 



t.e cac aat gat ac« 
he His Asn Asp Th: 



gat gat eta tct tea act gtt ggt gaa aaa gta aaa cca eta tea aaa 
Asp Asp Leu Ser Ser Thr Val Giy Glu Lys Vai Lys Pro Leu Ser Lys 

••20 -15 -10 

tat tta aaa gac ttt eaa aca aaa gtc gtc att gga gac gat ggt aga 
Tyr Leu Lys Asp Phe Gin Thr Lys Val Vai He Giy Asp Asp Giy Arq 

-5 -11 5 

aea aaa gta gca aat aca aga gtg gea cca tat sat tea att get tat 
Thr Lys Val Ala Asn Thr Arg Val Ala Pro Tyr Asn Ser lie Ala Tyr 



eg ttt:. gge ggo tee age tge a eg ggg acc ctg att gee cct sac 
hr Phe Giy Giy Ser Ser Cys Thr Giy Thr Leu lie Ala Pro Asa 



aaa att ttg aca aac gga cac tgc gtg tao aat aca gca 
Lys lie Leu Thr Asn Giy His Cys Val Tyr Asa Thr Ala 



tat agt. gca aaa gga teg gtg tat. cca gge atg aat. gat: agt. act gcg 
Tyr Ser Ala Lys Giy Ser Val Tyr Pro Giy Met Asa Asp Ser Thr: Ala 



gtg aat: ggc tea gca aat atg aca gag ttc tat gta cca age ggg tat: 
Val Asn Giy Ser Ala Asn Met. Thr Glu Phe Tyr val Pro Ser Giy Tyr 



ate aat aea ggt geg age eaa tat gat ttt gee gtg ate aaa aea gat 
lie Asn Thr Giy Ala Ser Gin Tyr Asp Phe Ala Val lie Lys Thr Asp 



Thr Asn lie Giy Asn Thr Val Giy Tyr Arg Ser lie Arg Gla Vai Thr 
105 110 115 120 

aac tta act ggg aca acq att aaa att tct gga tat cca ggt gat aaa 
Asn Leu Thr Giy Thr Thr lie Lys lie Ser Giy Tyr Pro Giy Asp Lys 
125 130 135 

atg aga tea act ggc aag ate teg cag tgg gag atg tea ggt cert gtg 
Met Arg Ser: Thr Giy Lys lie Ser Gin Trp Glu Met Ser Giy Pro Val 



aca aga gaa gat: acq aat etc gca tac tat: atg att gat aca agt: 
Thr r<] 51 sp Th r As T < p Ths: ?lw ?ti 

155 160 165 

gga aat tea c 
Gly Asn Ser C 

170 175 180 

gtt cat aac gca ggg tat tea aac ggt a eg att aat ggc ggt eea aaa 
Val His Asn Ala G r Ser A 1 r lie A Gl ly Pro Lys 

185 190 195 200 

geg aea get gee ttt gtt gaa ttt ate aae tat gea aaa geg caa 
Ala Thr Ala Ala Phe Val Giu Phe lie Asn Tyr Ala Lys Ala Gin 

205 210 215 



<210> 8 
<2il> 303 
<212> PRT 

<213> Bacillus pumilus 5032 
<400> 3 

Met:. Met Lys Lys Val Lys Met Leu Leu Pro Set Leu Leu Val Phe Gly 
-85 -30 -75 



Ala Levi Ser Val Pro Ser Phe Ala His Ala Ala Ser Asp Ser Val Leu 



Thr Ser Asp Tyr Asp Met Val Thr Ser Asp Gly Lys Val lie Ser Ser 



Ser Asp Phe His Asn Asp Thr Lys Ser Pro Ser Ser Phe Asp Lys Val 
-40 -35 -30 ~ -25 



Asp Asp Leu Ser Ser Thr Val Gly Glu Lvs Val Lys Pro Leu Ser Lvs 
-20 -15 -10 



Tyr Leu Lys Asp Phe Gin Thr Lys Val Val lie Gly Asp Asp Gly Arg 

-5 -1 I 5 



Thr Lys Val Ala Asn Thr Arg Val Ala Pre Tyr Asn Ser lie Ala Tyr 



Thr Thr Phe Gly Gly Ser Ser Cys Thr Gly Thr Leu He Ala Pro Asn 
25 30 " 35 40 



Lys c A 1 > > ^) 1 Ser 



Tyr oer Ala Lys Sly Sei Val i'yr Pre GXj Hi \st Asp Ses Thr Ala 



Val Asn Gly Ser Ala Asn Met Thr Glu Phe Tyr Val Pro Ser Gly Tyr 



lie Asn Thr Gly Ala Ser Gin Tyr Asp Phe Ala val He Lys Thr Asp 

90 95 100 



Thr Asn He Gly Asii Thr Val Gly Tyr Arg Ser He Arq Gin Val Thr 
105 110 115 120 



Asn ; y Tyr to \>> Lys 

125 130 " 135 



Met Arc? Ser Thr Gly Lys He Ser Gin Trp Glu Me;:. Ser Gly Pro Val 
14 0 145 150 



Thr Arg Glu Asp Thr Asr. Leu Ala Tyr Tyr Met lie Asp Thr Phe Ser 
155 ISO 165 



i As:r S* G S< Ala Met L« ^s p G Vj C " - e Va I Gly 

17 0 175 ISO 



Val His Asn Ala Gly Tyr Ser Asrs Gly Thr He Asa Gly Gly Pro Lys 
185 190 1S5 200 



Ala Ala Phe Val Glu Phe He Asn Tyr A.i.a Lys Ala Gin 
205 210 215 



Bacillus lichesiifcnais CDJ31 



>ro pepti; 



atg is taa agt gtg a - 1 tta at g ggt ct.t att rS« ata 

Met Lys Lys Ser. Val Thr Arg Val Leu Met Ala Gly Lea He Gly He 

■•95 -90 -85 

tct att tat tct atg ggc ate gae tec get caa get gca tea teg eeg 

Ser lie Tyr Ser Met Gly lie Asp Ser Ala Gin Ala Ala Ser Ser Pro 

-80 -75 -70 -65 

cat act cot gtc tct age gat cct tea tac aag sec gae tea tee gca 

His Thr Pro Vai Ser Ser Asp Pro Ser Tyr Lys Pro Asp Ser Ser Ala 



age tat gat cct get att aaa ace aae aaa aae ggc gee tat tea aaa 
Ser Tyr Asp Pro Ala lie Lys Thr Asn Lys Asn Gly Ala Tyr Ser Lys 



gca ttt gaa ggt aca gga aaa eta gac get ccc ctt tat cag gaa aaa 
Ala Pha Giu Gly Thr Gly Lys Leu Asp Ala Pro Lea Tvr Gin Glu Lys 
-30 -25 -20 



ggt tct gat. gaa egg acq aga gtg aea aac; act acc gca 
Gly Ser: Asp Glc Arg Thr: Arg Vai Thr Asn Thr Thr: Ala 



ga gcg ate gtg cat att tea age age see. ggg set tgc 
r:g Ala lie Val His lie Ser Ser Ser He Gly Ser Cys: 



acc ggc tee erg ate ggt eeg aaa aeg gtg gca a eg gee gga cae tgc 
Thr Gly Ser Leu lie Gly Pro Lys Thr val Ala Thr Ala Gly His Cys 



ga egg aac ggt tea aca tat eeg tac gga tea gtt aca tea acc 
iy Arg Asn Gly Ser Thr Tyr Pro Tyr Gly Ser Val Thr Ser Thr 



teg aat tac gae 
Ser Asa Tyr Asp 



gtc ggg tat 624 



tec gga aat ate gec gtc tea gaa aca tat aaa ctg caa tat. gcg ate 
Ser Gly Asn lie Ala Val Ser Glu Thr Tyr Lys Leu Gin Tyr Ala lie 
145 150 155 160 

gac aca tac gga ggg cag age ggc tct ccc gta tat gag gcg age age 
Asp Thr Tyr Gly Gly Gin Ser Gly Ser Pro Val Tyr Glu Ala Ser Ser 
163 170 175 



Gly Val 'ryr Gly Gly Ser Ser Tyr Asns Arc Gly Thr Arq lie ' 

195 200 205 

gaa gta ttc gat aat ttg aca aac fcgg aaa aae age gee caa 

Glu Val PKe Asp Asn Leu Thr Asn Trp Lys Asa S«r Ala Gin 

210 215 220 



<210> 10 
<211> 318 
<2).2> PRT 

<2I3> Bacillus licheaif ormis CD<JSX 
<400> 10 

Met Lys Lys Ser Val Thr Arg Val Leu Met Ala Giv Leu He Gly : 

-95 -90 -85 



Ser Tie Tvr Ser Met Gly He Asp Ser Ala G.h: Ala Ala Ser Ser Pro 
-80 -75 --7G -65 



His Thr Pro Val Ser Ser Asp Pro Ser Tyr Lys Pro Asp Ser Ser Ala 



Ser Lys 



Ala Phe Gla Gly Thr Gly Lys Leu Asp A. La Pro Leu Tyr Gin Gla Lys 

-30 -25 -20 



Ser Lys Pro Thr Lys Lys Ser Pro Ala Gly Pro Arg Tyr Ser Pro Lys 



Ser Val lie Gly Ser Asp Glu Arg Thr Arg Val Thr Asr; Thr Thr Ala 



Tyr Pro Tyr Arg Ala lie Val His He Ser Ser Ser He Gly Ser Cys 



Thr Gly Ser Leu He Gly Pro Lys Thr Val Ala Thr Ala Gly His Cys 
35 -10 45 



He Tyr Asp Thr Ala Ser Gly Ser Phe Ala Gly Thr Ala Thr Val Ser 

50 55 60 



Pro Gly Arg Asn Gly Ser Thr Tyr Pro Tyr Gly Ser Val Thr Ser Thr 



Arg Tyr Phe He Pro Ser Gly Tyr Arg Ser Gly Asn Ser Asn Tyr 



Tyr Gly Ala rie Glu Leu Ser Gin Pro lie Gly Asn Thr Val Gly Tyr 
100 105 110 



Phe Gly Tyr Ser Tyr Thr Thr Ser Ser Leu Val Gly Ser Ser Val Thr 
115 120 125 



He He Gly Tyr Pro Gly Asp Lys Thr Ser Gly Thr Gin Trp Gin Met: 
130 135 140 



145 " 150 i 155 ' 160 



Asp Thr Tyr Gly Giv Gin Ser Gly Ser Pro val Tyr Gia Ala Ser Ser 
165 170 175 



Ser Arg Thr Asn Cys Ser Gly Pro Cys Ser Leu Ala Val His Thr Asn 
180 135 190 



Gly Val Tyr Gly Gly Ser Ser Tyr Asn Arg Gly Thr Arg He Thr Lys 



■95 



200 



2 05 



Glu Val Phe Asp Asrs Leu Thr Asi! ?r& Lys As;i Ses: Ala 
210 215 220 



<2il> 906 
<212> DHA 

<213> Bacillus pumilus JA96 



<221> CDS 

<222> {1)..(906) 

<220> 

<221> sig_peptide 

<222> il; . , (75) 



pro___pep tide 
(76) . . (261) 



mat peptide 
{262) 906} 



<400> 11 

atg aaa aag gtq aaa aaa 
Met Lys Lys Val Lys Lys 



tta agt. gtg cct agt ttt gcc cat gca gca tct gat tea gta ctt a eg 

Leu Sex: Vai Pro Ser. Phe Ala His Ala Ala Ser Asp Ser Val Leu Thr 

-70 -SS -60 

tct gat tat gac atg gtg act tct gac gga aag gtg art tct tea get 

Ser Asp Tyr Asp Met Vai Thr Ser Asp Gly Lys val He Ssr Ser Ala 



gac ttc cac aa i » » gat. 

Asp Phe His Asn Asp Met Lys Thr Pro Ser Ser Phe Asp Lys Val Asp 



tta aaa gac ttt 
Leu Lys Asp Phe 1 



aaa gtg acq aat , 
Lys Val Thr Asn ; 



Ala Pro Asa 



agt g taa g ^ r - i ' i jet gt 

Ser Ala Lys Giy Ser Val Tyr Pro Giy Met Asa Asp Ser Thr Ala Val 



aac ggc tea gca aac atg acc gaa ttc tat gta cca age gga tat ate 
Ask Giy Ser Ala Asn Met Thr Glu Phe Tyr Val Pro Ser Gly Tyr lie 



aac a eg ggg geg agt caa tat gat ttt gee gtc att aaa aea gat a eg 
Asn Thr Giy Ala Ser Gin Tyr Asp Phe Ala Val lie Lys Thr Asp Thr 

90 95 100 105 



ggt aea acq att aaa att tot:, gga tat: cca ggt gat aaa atg 
Gly Tar Thr. lie Lys He Ser. Gly Tys Pro Giy Asp Lys Met 



aga teg act ggc aaa gtg tea caa egg gaa arg tea ggt cca gee acq 

Arg Ser Tar Gly Lys Val Ser GJ.xi Trp Glu Met Ser. Gly P.t:o Val Thr 

140 145 150 

aga gaa gat a eg aat etc gca tae tat acg ate gat aca ttt age gga 

Arg Glu Asp Thr Ami Leu Ala Tyr Tyr Thr lie Asp Thr Phe Ser Gly 

155 160 165 

aac tct ggc tct geg atg eta gat cac; aac caa caa ate qte ggg gtc 

Asa Ser Gly Ser Ala Met Leu Asp Gin Asn Gla Gin lie Vai Giy Val 

170 175 ISO 185 

eat aat geg ggt tat tea aat gga aeg ate aae ggt gga cca aaa geg 

His Asn Ala Giy Tyr Ser Asa Giy Thr lie Asa Giy Gly Pro ays Ala 

190 193 200 

act get goo ttt girt gaa ttt ate aac tat geg sag geg caa 

Thr Ala Ala Phe Val Glu Phe He Asn Tyr Ala ays Ala Gla 

205 210 215 



<210> 12 

<21i> 302 

<212> PRT 

<213> Bacillus piuailus JA96 



<A0G> 



12 



Met Lys Lys Va 1 Lys Lys Leu lie Pro Ser Leu Leu Val Phe Gly Ala 



Leu Ser Val Pro Ser Phe Ala His Ala Ala Ser Asp Ser Val leu Thr 



Asp T i - h p I et Va 1 T v ^ ? ~ - ~ 5 a Se v ? 1 

-50 -45 -40 



Phe His Asn Ass> Met Lys Thr Pro Ser Ser Phe Asp Lvs Val Asp 
-35 -30 -25 



Asp Leu Ser Ser Thr Tie Gly GIu Lys Val Lys Pro Leu Thr Thr Tyr 
-20 -15 -10 



Leu Lys Asp Phe Gin Thr Lys Val Val lie Gly Asp Asp Glv Arc; Thr 

-5 -1 1 5 



Lys Val Thr Asn Thr Arq Val Ala Pro Tyr Asn Ser lie Ala Tyr He 
10 15 20 25 



Thr Phe Gly Gly Ser Ser Cys Thr Gly Thr Leu . 



lie Leu Thr Asn Gly His Cys Val Tyr Asn Thr Ala Thr A.tg Ser Tyr 



Ser Ala Lys Gly Ser Val Tyr Pro Gly Met Asn Asp Ser Thr Ala Val 



Asa Gly Ser Ala Asa Met Thr Gin Phe Tyr Val Pro Ser Gly Tyr He 



Asis T > < Ty r Asp Phs I Thi p Thr 

90 S3 100 105 



Asn lie Gly Asn Thr Val Glv Tvr Arc? Ser lie era Gin Val Thr Asn 

110 115 120 



Leu Thr Gly Thr Thr lie Lys lie Ser Gly Tyr Pro Gly Asp Lys Met 
125 130 135 



Arg Ser Thr Gly Lys Val Ser Gin Trp GIu Met Ser Gly Pro Val Thr 



140 



14 5 



Arg Glu Asp Thr Asn Leu Ala Tvr Tyr Thr lie Asp Thr Phe Ser Glv 
155 160 165 



Asn Ser Gly Ser Ala Met Leu Asd Gin Asn Glr; Gin lie Val Gly Vai 
170 175 180 185 



His Asis Ala Gly ?yr Smr. Asn Gly Tin I.i.e Asn Gly Gly Pro Lys Ale 
190 195 200 



Thr Ala Ala Phe Val Glu Phe lie Asn Tyr Ala Lys klsx Gin 

205 210 215 



<210> 13 

<211> 939 

<212> DMA 

<213> Bacillus subtil is IS? 



<221> CDS 

<222> (!},.{ 939) 

<220> 

" ; I ) I 1 > 

<222> (X) ' (1025 



p i< o- V 
<222> *! .103} {2.79.! 

<220> 

<221> raa ^peptide 
<222> (2fi0> . - {9395 

<400> 13 

atg aaa tta gtt cca aga ttc aga aaa caa tgg ttc get tac tta a eg 
Met Lys Leu Val Pro Arg Phe Arg Lys Gin Trp Phe. Ala Tyr Leu Thr 



;gt ttg get ttg gca gca gcg gtt tct ttt ggc gta ccg gca 
::ys Leu Ala Leu Ala Ala Ala Val Ser Phe Gly Val Pro Ala 



a aa i i i - j ; ^ ^ gaa 

Lys Ala Ala Glu Asn Pro Gin Thr Ser Val Ser Asn Thr Gly Lys Glu 

-60 -55 -50 

got gat get a eg aaa aac caa acq tea aaa gca gat cag gtt too gee 

Ala i » r , ** * o m - " - \ p " ^ Ala 

--45 " -40 -35 -30 



tat gag gga acc gga aaa aca agt aaa t.c.g tta tac ggc ggc caa 
Tyr Glu Gly Thr Gly Lys Thr Ser Lys Ser Leu Tyr G.Iy Gly Gin 



gga t t ^o* •> t - » -"c „v<» tat 

Gly Thr Asp Glu Arg Thr Arg lie Ser Ser Thr Thr Ser Phe Pro Tyr 



aga gea acc gtt caa erg tea ate aag tat ccc aac act tea age act 
Arg Ala Thr Val Gin Leu Ser lie Lys Tyr Pro Asn Thr Ser Ser Thr 



tat gga tgt ace gga ttt tta gtc a at cca aat aca gtc gtc a eg get 
Tyr Gly Cys Thr Gly Phe Leu Val Asn Pro Asn Thr val Val Thr Ala 



at cat gg. 
sp His Gl; 



ego aat ggt teg tea tat ecg tac ggt act tat tea 
Arg Asn Gly Ser Ser Tyr Pro Tyr Gly Thr Tyr Ser 



ggc acq arg ttt: tac toe gtc aaa gga tgg acq gaa age aaa qac acc 
Gly Thr Met Phe Tyr Ser Val Lys Gly Trp Thr Glu Ser Lys Asp Thr 



ga get att aaa tta aac ggt. tee act gga aac acg 
ly Ala lie Lys Leo Asn Gly Ser Pro Gly Asn Thr 



tac ggc tae egg act aca aac age age age ccc gtg gg< 
Tyr v> ' .--r Pro v'al Gl; 



teg tea gtg aca gga tec cca tgt gac aaa acc ttt ggc aeg 

Ser Ser Val Thr Gly Phe Pro Cys Asp Lys Thr Phe Gly Thr 

135 140 145 

tot gat aca aag ecg att ego tec get gaa aog tat aag ctg 

Ser Asp Thr Lys Pro lie Arg Ser Ala Glu Thr Tyr Lvs Leu 

150 155 160 



ggg 
Gly ■ 



gga - ■> V i - ■> ^ , - iq , j > 1 t 3 i i j 5 r.tc 

Gly ''-i ; „ i- L < ' > - T,- > < L \>q v<i i V > \ \ y , phe 

200 205 210 

aac aat att caa tat tgg gca aat caa 

Asn Asn He Gin Tyr Trp Ala Asn Giu 

215 220 



<211> 313 
<212> PRT 

<213> Bacillus subtil is IS'?' 1 
<400> 14 

Met Lys Leu Val Pro Arg Phe Arg Lys Gin Trp Phe Ala Tyr Leu Thr 
-90 -85 -80 



Val Leu Gys Leu Ala Leu Ala Aia Ala Val Ser Phe Gly Val Pro Al> 

-75 -70 -65 



Lys Ala Ala Gin Asn Pro Gin Thr Ser Vat Ser Asn Thr Gly Lys Gin 



Ala Asp Ala Thr Lys Asn Gin Thr Ser Lys Ala Asp Gin Val Ser All 



Pro Tyr Gin Gly Thr Gly Lys Thr Ser Lys Ser Leu Tyr Gly Gly Gli 

-25 -20 -15 



Thr Gin Leu Glu Lys Asn lie Gin Thr Leu Gin Pro Ser Ser He He 



Gly Thr Asp Glu Arg Thr Arg lie Ser Ser Thr Thr Ser Phe Pro Tyr 



^rq Ala Thr Val T 1 ) e r S Thr 



Tyr Gly Gys Thr Glv Phe leu Val Asn Pro Asn Thr val Val Thr Aia 

40 45 50 



Gly His Cys Val Tyr Ser Gin Asp His Gly Trp Aia Ser Thr He Thr 



Ala Aia Pro Gly Arg Asn Gly Ser Ser Tyr Pro Tyr Gly Thr Tyr 



Gly Thr Met Fhe Tyr :G: r Val Lys Gly Trp Thr Giu Ser Lys Asp Thr 



Asu Tyr Asp Tyr Gly Ala lie Lys Leu Asn Giv Ser P.t:o Gly Ask Thr 
100 105 110 115 



Val Gly Trp Tyr Gly Tyr Arg Thr Thr Asu Ser Ss;: Ser Pro Val Gly 
120 125 130 



Leu Ser Ser Ser Val Thr Gly Phe Pro cys Asp Lys Thr Phe Gly Thr 

135 140 145 



Met Trp Ser Asp Thr Lys Pro lie Arg Ser Ala Giu Thr Tyr Lys Leu 
150 155 160 



Thr Tyr Thr Thr Asp Thr Tyr Gly Cys Gin Ser Gly Ser Pro Val Tyr 

165 170 175 



Arg Asn Tyr Ser Asp Thr Gly Gin Thr Ala He Ala He His Thr Asn 
180 185 ISO 195 



Gly Gly Ser Ser Tyr Asn Leu Gly Thr Arq Val Thr Asn Asp Val Phe 

200 205 210 



Asn Asn lie Gl r; Tyr Trp Ala Asn Gin 

215 220 



<212> OKA 

<213> Bacillus intermedins 



<220> 
<221> 
<222> 



mat. peptide 
1265} . . (9Q9) 



atg ) ■ I > ) s -i U s t <~ a ttt 

Met Met Lys Lys Val hys Met Leu Lei; Pro Ser tmx Leu Val Phe 



get tta agt gtg cct agt ttt gec cat gec aca teg gat. tea qta 
Ala Lets Ser val Pro Set Phe Ala His Ala Thr Set Asp Ser Val . 



acg -t J tit tat g jt ; t , tg ate tct tea 

Thr Ser Asp Tyr Asp Met Val Thr Ser Asp Giy Lys Val lie Ser Ser 



agt gat ttc cac aat. gat. acq aaa tec ccc tea tec ttt gac aaa gtg 
Ser Asp Phe His Asn Asp Thr Lys Ser Pro Ser Ser Phe Asp Lys Val 



Lys Pro Le 



ac gat gga a da 
.sp Asp G.i.y Xaa 



aca aaa gta gca aac aca aga gtg gca cca tat. aat tea att: get tat: 
Thr Lys Val Ma Asn Thr Arg Val Ala Pre Tyr Asn Ser lie Ala Tyr: 



att aca ttt ggc ggc tea age tgc a eg ggg aca etc att gec act aac 
He Thr Phe Gly Gly Ser Ser Cys Thr Gly Thr: Lea lie Ala Pro Asa 



aaa att tag aca aac ggg cac tgc gtg tac aat aca gca teg aga agt 
Lys lie Leu Thr Asn Giy His Cys val Tyr Asn Thr Ala Ser Arg Ser 



tat agt gca aaa gga teg gtg tat cca ggc atg aac gat agt aca gcg 
Tyr Ser Ala Lys Gly Ser Val Tyr Pre Gly Met Asn Asp Ser Thr Ala 



gtg aat ggc tea gca aac atg acg gag ttc tat: gta cca agt: gga tat 
Val Asn Gly Ser Ala Asn Met Thr Gits Phe Tyr Val Pro Ser Gly Tyr 



ate aat aca ggc gcg age caa tat:, gat ttt:. gec gtg ate aaa aca gat 

T{- r, t r - - ^ ^ - „ T _ > m | A«p 

90 95 100 

a eg aac att ggc aat aeg gtc ggt tac cgc tct: ate cat cag gtg aca 

Thr Asn Lie Gly Asb Thr Val Gly Tyr Arg Ser He Arg Gin Val Thr 

105 110 115 120 



tta act qqq aca acq att aaa art tot: 
Leu Thr Gly Thr Thr lie Lys; lie S< : e 



tct gtg 720 



gtt cat aac gca ggq tat tea aac gga aeg att aat ggc ggt cca aaa 864 
Val His Asn Ala Gly Tyr Ser Asn Gly Thr lie Asn Gly Gly Pro Lys 
185 190 135 200 

gcg aca get gee ttt gtt gaa ttt ate aac tat gca aaa gcg caa 909 
Ala Thr Ala Ma Phe Val GIu Phe Pie Asn Tyr Ala Lys Ala Gin 
205 210 215 



<210> 16 

<2il> 303 

<2I2> PRT 

<2i3> Bacillus intermedins 
<220> 

<22 T> red a c Sea t u re 

<222> (8) .. {8} 

<223> The ' Xaa * at location S stands for Lys, Arg, ox lie. 

<220> 

<221> misc feature 

<222> (X38T.. {138} 

<223> The 'Xaa' at location 138 stands for Lys, Arg, or lie, 

<220> 

. . . ' > 

<223> The 'Xaa' at location 145 stands for Gin, or His. 

<220> 

<221> niisc m f«atus;e 

<222> (180}.. (180) 

<223> The 'Xaa' at location 180 stands for Gin, or His. 

<400> 16 



Met Met Lys Lys Val Lys Met Leu Leu Pro 
-85 -30 



Leu Leu Val Phe Gly 
-75 



-70 



-60 



Thr Ser Asp tyt Asp Me ^ % i Thr <V Asp G Lys 'a e Ser 
-55 -50 -45 



Ser Asp Phe His Asn Asp Thr Lys Ser Pro Ser: Ser Phe Asp Lys Val 



Asp Asp Lea Ser Ser Thr Ser Gly Si u Lys Val Lys Pro Leu Ser : 
-20 --15 -10 



Tyr Leu Lys Asp Phe Gin Thr Lys Val Val lie Gly Asp Asp Glv Kaa 

-5 -1 1 h 



Thr Lys Val Ala Asn Thr Arg Val Ala Pre Tyr Asn Ser lie Ala Tyr 



lie Thr Phe Gly Gly Ser Ser Gys Thr Gly Thr Leu lie Ala Pro Asn 



Lys lie Leu Thr Asn Gly His Cys Val Tyr Asn Thr Ala Ser Ai:q Ser 



Tyr Ser Ala Lys Gly Ser Val Tyr Pro Gly 3 



Pel Asn Gly Ser Ala Asn Mel: Thr GJ.p Phe Tyr Val Pro Ser Gly Tyr 



lie A.si; Thr Gly Ala Ser Gin Tyr Asp Phe Ala Val lie Lys: Thr Asp 

90 95 100 



r Asr lie 2 1 yr Arg Ser lie Arg Gl al Thr 

105 110 115 120 



Thr Thr He Lys He Ser Gly Tyr Pro Gly Asp 
125 130 135 



Met Xaa Ser Thr Gly Lys Val Ser Xaa Tep Gia Met Ser Glv Ser val 
140 145 ISO 



Thr Arq GTa Asp Thr Asn Leu Ala Tyr Tyr Thr He Asp Thr Phe Se 
155 160 ' 165 



Sly x 1 < * * i ^ < 3 Gly 

170 175 ISO 



Val His Asu Ala Gly Tyr Ser Asn Gly ?sn: lie As si Gly Gly Pro Lys 
185 190 195 200 



Ala Gin 
205 210 215 



<210> 17 

<2il> 22 

<212> DMA 

<2i3> Artificial 



<400> I? 

ctgtgecctt taaccgcaca gc 



<212> DKA 

<2X3> Artificial 



<4 00> 18 

gca vaagctt <u U j 



